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ABSTRACT 

An overview of CFD activities in the Hypersonic Propulsion Branch is 
given. Elliptic and PNS codes that are being used for the simulation of 
hydrogen-air combusting flowfields for scramjet applications are discussed. 
Results of the computer codes are shown in comparison with those of the 
experiments where applicable. Two classes of experiments will be presented: 
(a) parallel injection of hydrogen into vitiated supersonic air flow; and (b) 
normal injection of hydrogen into supersonic crossflow of vitiated air. 
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INTRODUCTION 
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COMBUSTION AND TURBULENCE MODELS 
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• Baldwin-Lomax model for near-wall turbulence 
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Water in 



CENTERLINE DISTRIBUTION OF O2 AND N2 SPECIES 

Symbol : CARS data 
Lines : CFD data 
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Flame was, intact, ignited by shock wave 



RESULTS OF 2D ELLIPTIC CODE (CON'T) 

Comparison of radial distributions at 
various streamwise stations 

o CARS CFD 
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ORIGINAL PAGE IS 
OF POOR QUALITY 



3D-C0DE VALIDATION EXPERIMENT 

Subscale scramjet combustor {3.5"W, 4"L, 1 .8"H) with : 
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Hydrogen 

contours 



PRESSURE DISTRIBUTIONS ALONG BOTTOM WALL 

AT MIDPLANE 

Flow conditions: T s = 1200K, P s = 1 atm, M = 2; <|) = 0.48 
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underpredicted by 20% 

• Prandtl mixing length hypothesis seems to work well 



HYDROGEN CONTOURS AND VELOCITY VECTORS 
AT X = 1.5" DOWNSTREAM OF MAIN JET 
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SCHEMATIC OF THE MODEL PROBLEM 
FOR THE 3D-PNS CODE 
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Inflow conditions: Mach = 4, T = 900K, 
P = 1 atm, Equivalence ratio = 1 




FLOW FIELD AT THE MIDPLANE 
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Pressure contours Water mass fraction contours 



CONCLUDING REMARKS 
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